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Abstract 
Nutrient databases provide critical tools for developing effective government policies to promote healthy diets and a 
nutritionally healthy food supply.  This paper highlights the role of nutrient databases in various phases of policy 
development referencing folic acid as a historical illustration and providing more recent examples of trans fat and 
sodium reduction in the food supply. Limitations of both public and proprietary nutrient databases are considered and 
improvements to enhance nutrient databases to support policy efforts are suggested.    
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1. Introduction 
The need for broad policies to improve dietary intake and thus promote health has long been 
recognized.   Prior to the mid-1970s diet-related policies such as those aimed at food fortification, 
national school lunch and infant feeding programs, focused on ensuring that U.S. citizens consume 
adequate intakes of foods and essential nutrients.  Policies to ensure adequate intake, such as the Food and 
neural tube birth defects [1], continue to be developed as new research elucidates the importance of 
certain nutrients in maintaining health.    
Since the publication of the National Academy of Sciences (NAS) report on Diet and Health in 1989 
[2], increasing attention has been given to the role of diet in chronic disease prevention.  Evidence has 
mounted that improving the American diet can have a tremendous impact in preventing the complex and 
costly problems of chronic disease and obesity in the United States.  For example, in one analysis, Danaei 
et al. estimated that being overweight or obese was responsible for over 200,000 deaths, high intake of 
dietary salt for 102,000 deaths, low intake of dietary omega-3 fatty acids for 84,000 deaths, and high 
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intake of dietary trans fatty acids for 82,000 deaths each year [3].  In recent years, policies such as those 
that restrict the levels of certain nutrients (e.g., sodium, trans fat, added sugars) or food products (e.g., 
sugar sweetened beverages) have thus been implemented in schools, restaurants and other settings at 
federal, state and local levels in an effort to reduce the risk of diet-related chronic disease.  Policies to 
inform consumers about the levels of nutrients in certain foods so they can maintain healthy dietary 
practices (e.g., trans fat in packaged food) have also been implemented.    
1.1. The importance of nutrient databases for policy development 
a definite course or method of action selected from among 
alternatives and in light of given conditions to guide and determine present and future decisions
Policies can be regulatory, programmatic or procedural.  Ensuring that the design and implementation of 
policies are rational and effective requires an approach that is based on evidence.  Such an evidence-based 
approach is dependent on the availability of accurate, comprehensive and timely data.   For diet-related 
policies, these data include (1) population-based surveys such as the National Health and Nutrition 
Examination Survey (NHANES) and its dietary intake interview component, What We Eat in America 
(WWEIA), that estimate what and how much people consume [5, 6] and (2) nutrient databases which 
provide information on the composition of foods.    
The primary nutrient databases used in the United States are those publicly available databases 
developed and maintained at the U.S. Department of Agriculture (USDA)
(SR) database contains food composition information for more than 8,000 foods in its latest 2012 release 
of version 25 (SR-25) and serves as the source of data for many other public or commercial nutrient 
databases [7]. The SR database is comprised largely of food composition data that has been analyzed by 
USDA or its contractors using validated methods. Sixty-three percent of the data for sodium, for example, 
in SR-24, was analytical [8]. Proprietary databases containing information on the nutrient content of 
foods are also available [9,10]. These proprietary databases generally provide manufacturer-supplied food 
composition data from the Nutrition Facts label (NFL) which is available on most packaged food sold in 
the U.S.   
Combined, dietary surveys and nutrient databases can provide estimates of the nutrients consumed by 
individuals or populations and thus support policies that address dietary intake.   Less commonly 
recognized is the use of nutrient databases to support the development and monitoring of policies 
addressing the nutrient composition of the food supply itself. For example, assessing and monitoring the 
sodium levels of the U.S. food supply is a critical element of policies such as the New York City (NYC)-
led National Salt Reduction Initiative (NSRI) which has set target levels for sodium reduction in foods 
[11]. 
Nutrient databases (primarily public databases) have been and continue to be recognized among those 
who use them as the key building block used in analyses to develop sound policies that support a 
nutritionally-improved food supply and improved dietary intake.  This paper highlights the various roles 
of nutrient databases in policy development and implementation; specifically those policies intended to 
promote a healthier food supply.  Limitations and suggestions for improvements of nutrient databases for 
policy development are also provided.   
1.2. 2. Role of nutrient databases in various phases of policy development 
Nutrient databases provide information needed to conduct analyses at all phases of policy development 
and implementation.  These phases can be categorized as: (1) a problem assessment phase to identify the 
source of a problem and justify the need for a policy or other intervention; (2) a formulation phase to 
inform the type and content of the policy; and (3) an evaluation or monitoring phase to evaluate the 
effectiveness of a policy.  
2.1 Problem assessment phase 
Nutrient databases provide data to investigate the relationship between a specific nutrient or food 
substance and a specific disease outcome and thus can justify the need for a policy or regulation.  While 
the use of nutrient data alone without biomarker information provides limited evidence to confirm a 
nutrient disease relationship, such data do provide hypothesis-generating information to justify further 
study.      
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2.2 Policy content formulation 
Once the need for a policy is recognized, nutrient data are important for establishing the actual content 
of a policy.  USDA nutrient databases are often used with national food consumption data from 
population-based surveys to estimate nutrient intake and the impact of adding or reducing nutrients to the 
food supply..  Additionally, nutrient data are used in the cost/benefit calculations needed for Regulatory 
Impact Analyses (RIAs) which are required when Federal Agencies formulate a major proposed or final 
regulation [12].    
2.3 Evaluation/monitoring phase 
Evaluations provide assessments of the effectiveness of a policy and can guide modifications for 
improvements.  Evaluation can be performed by on-going monitoring or by more limited one-time 
evaluation studies.  Analyses of nutrient data from nutrient databases can provide evidence to determine 
whether policies intended to modify levels of nutrients in foods or in consumption have been effective.   
Table 1 summarizes the three phases of policy development and provides the federal regulation for 
folic acid fortification of enriched cereal grain products to prevent neural tube defects, discussed in prior 
publications [13], as an illustration of how nutrient databases have been used in the various phases of 
policy development.   In this illustration, information from nutrient databases initially supported the 
finding of a relationship between folic acid and the incidence of neural tube defects [14]; provided 
information, combined with intake data, on how existing and modelled consumption levels might affect 
the incidence of neural tube defects [15]; and provided an assessment of the effectiveness of the 
fortification policy on nutrient intake [16].   The information from the assessment phases, in combination 
with data on blood levels of folate and the reduction of neural tube defects, has demonstrated the success 
of folic acid fortification policy [17].  
 
Table 1.Use of nutrient databases in policy development 
3.  Trans Fat and Sodium Examples: Nutrient databases in policy development 
Depending on the type and content of the policy, nutrient databases are used in varying degrees in the 
phases of policy development and implementation.  Activities aimed at reducing trans fat and sodium 
intake levels in the food supply, discussed below, represent two important examples of how nutrient 
databases can be used to formulate and evaluate polices.    
3.1. Example 1: Reducing trans fat intake 
There is substantial scientific evidence that trans fat intake increases low-density lipoprotein (LDL) 
cholesterol, which increases the risk of coronary heart disease (CHD) [18].  Both the Institute of Medicine 
(IOM) Dietary Reference Intake (DRI) report and, more recently, the 2010 Dietary Guidelines for 
Americans [19], have recommended that trans fatty acid consumption be as low as possible while 
consuming a nutritionally adequate diet.  The conclusion by IOM of the relationship between trans fat 
intake and CHD provided clear rationale for the development of policies over the last 10 years to support 
the reduction in dietary intake of trans fat.   An important example of such policy is the requirement for 
the declaration of the level of trans fat on the NFL. Under federal law (the Nutrition Labeling and 
Education Act [20]) and FDA regulations [21], most food packages must display an NFL that declares the 
amount of certain required nutrients so that consumers have information needed to maintain healthy 
dietary practices.  In 2003, FDA published a final rule, effective in 2006, which amended the regulations 
Phases of Policy Development Illustrated by Policy on Folic Acid Fortification 
 Problem Assessment Formulation Evaluation and Monitoring 
Function Identify the source of a problem 
and justify the need for a policy 
Inform the type and content of 
the policy 
Evaluate the effectiveness of a 
policy 
Folic Acid 
Fortification 
Illustration 
Folic acid levels from nutrient 
databases informed the relationship 
between population intake of folic 
acid and incidence of neural tube 
defects 
Data from nutrient databases 
provided estimates of potential 
impact of folic acid fortification 
in different foods 
Nutrient databases and 
NHANES survey data  
demonstrate higher levels of 
folic acid intake since 
fortification 
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to add a requirement for disclosure of trans fat levels in a serving size of a food [22].  Data from nutrient 
databases played a critical role in both the formulation and the recent evaluation of these policies to 
reduce trans fat intake. 
3.1.1. Formulation of policy to require trans fat levels on nutrition facts label    
In developing the 2003 final regulation requiring the declaration of the amount of trans fat on the NFL, 
FDA prepared a regulatory impact analysis to assess the costs and benefits of requiring the declaration of 
trans fat.   As part of this analysis, FDA required an estimate of the intake of trans fat from specific food 
groups in order to calculate the expected changes in trans fat intake for different food groups and the 
resulting health benefits that might occur from the trans fat labeling requirement.  At the time of the 
analysis, information on the trans fat content of foods was limited and the USDA nutrient databases such 
as the SR did not include food composition data on trans fat.  Additionally, there were few estimates of 
trans fat intake from national dietary surveys.  There was, however, a special purpose USDA database 
containing chemical analysis data for trans fat in 214 foods [23].    
To obtain the estimate of trans fat intake, FDA combined the trans fat levels in food from the USDA 
special purpose database with dietary intake data from a USDA report of food group intake information 
from a national dietary survey, the Continuing Survey of Food Intake by Individuals, 1994-1996 [24].  
From these data, FDA estimated that the total average trans fat intake for adults was 5.8 grams per day 
(g/d), or 2.6% of energy based on a 2,000 calorie diet.  This consisted of 1.2 g/d naturally-occurring trans 
fat in animal products and 4.6 g/d trans fat from products with partially hydrogenated oils, the major 
source of industrially-produced trans fat in the diet of the U.S population [22].  In this analysis, FDA also 
calculated trans fat levels for specific food groups.  Major sources of trans fat intake from partially 
hydrogenated oils, as a percent of energy, included 0.61% for cakes and related products; 0.42% for 
margarine; 0.25% for cookies and crackers; 0.21% from fried potatoes; 0.12% from chips and snacks; and 
0.11% from shortening.   
Using the estimates above, FDA conservatively projected that the labeling regulation would result in 
an average population reduction in trans fat intake of 0.04% of energy due to a combination of 
reformulation of foods and direct consumer choice.  FDA further estimated that this decrease in trans fat 
intake would result in an average population decrease in CHD risk of 0.05% when considering expected 
changes in LDL cholesterol levels.  Thus, FDA projected that three years after the effective date, the final 
rule would prevent 600 cases of CHD and 240 deaths each year.  This finding supported the 
determination that the declaration of trans fat levels on the NFL would provide consumers with 
information that could help them select healthy diets and reduce their risk of CHD [22]. 
3.1.2. Evaluation of policies on trans fat  
In response to the FDA requirement for the declaration of the levels of trans fat on food labels and to 
consumer demand for products with lower trans fat content, the food industry has significantly reduced 
the levels of trans fat in packaged foods.    Policies banning partially hydrogenated oils from food service 
establishments have been established in a number of State and local jurisdictions, further contributing to a 
decreased intake of trans fat [25]. 
To evaluate the effectiveness of the policy initiatives in reducing trans fat levels in restaurant and 
packaged foods, a study was conducted to assess current levels of industrially produced trans fat in the 
U.S. food supply [26].  Because new formulations of foods are rapidly introduced into the market, there is 
a lag in updating databases with information on current levels of trans fat in foods.  Therefore, although 
trans fat is now included in recent USDA SR databases, the existing nutrient databases were of limited 
value for assessing the current levels of trans fat in specific food products.  To overcome these 
limitations, in 2009-2010, researchers collected label information on approximately 1,600 foods known 
currently or in the past to contain partially hydrogenated oils and reviewed the NFL and ingredients 
statements of these products for the presence of partially hydrogenated oils.  In addition, approximately 
130 foods were analyzed in a laboratory to determine the levels of trans fat in those products.  Trans fat 
levels of a range of fast foods from representative US chains were separately estimated by Monte Carlo 
modeling.  
Combining the trans fat levels of foods from the label survey plus market share information with 
NHANES food consumption data, the mean consumption of industrially produced trans fat across all 
food categories plus fast food restaurants was estimated to be 1.3 g/d.  This, compared with the 4.6 g/d 
intake in the 1990s, indicated a dramatic success of the policies.   Assuming that the intake of naturally-
occurring trans fat has not changed since the 1.2 g/d estimate in 2003, about half of trans fat intake in 
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2010 can now be attributed to food products using industrially produced sources compared to 79% in the 
1990s.   The reductions in dietary intake of trans fat are supported by biomarker data, as demonstrated by 
a recent study that found a 58% decline in blood levels of trans fat in white adults in the U.S. between 
2000 and 2009 [27]. 
Evaluation provides an important feedback mechanism to inform future policies.  Thus, as part of the 
assessment of trans fat policies, it is useful to understand the remaining sources of industrially-produced 
trans fat to determine which categories were still contributing the most to our diet. Although product 
formulations may have changed in the two years since the 2009-10 data were collected and foods can be 
categorized in different ways, the major contributors of dietary trans fat from various food groups 
included baked goods (cakes, cookies, pies) contributing 22% of industrially produced trans fat, savory 
snacks contributing 19% and frozen pizza contributing about 18% [28]. 
In addition, the potential health impact on CHD of eliminating the estimated remaining 1.3 g/d of 
industrially produced trans fat was recently calculated.  These analyses found that such elimination could 
prevent 10,000-20,000 coronary heart events and save 3,000-7,000 lives each year from CHD [29].    
3.2. Example 2: Reducing sodium intake 
Another example of how nutrient databases can be used for developing policies to improve dietary 
intake is demonstrated by the recent efforts addressing the sodium content of processed and restaurant 
food.  High sodium intake is associated with hypertension, a leading cause of heart disease (IOM, 2005) 
[30].   Approximately one third of adults in the United States have hypertension [31].  Using data from 
WWEIA, NHANES 2007-2008, it was estimated that the average dietary sodium intake in the U.S. was 
approximately 3,300 milligrams per day (mg/d) [32].  The 2010 Dietary Guidelines for Americans (DGA) 
recommended that sodium intake be reduced to less than 2,300 mg/d and to 1,500 mg/d among persons 
who are 51 and older and those of any age who are African American or have hypertension, diabetes, or 
chronic kidney disease [17].  Bibbins-Domingo et al. estimated that a reduction in sodium intake by 1,200 
mg/d could reduce new cases of CHD, stroke and myocardial infarction by upwards of 100,000 cases and 
save $10 billion to $24 billion in health care costs each year [33].  Recognizing the need to reduce sodium 
intake in the U.S., an IOM panel charged with identifying strategies to support sodium reduction 
recommended a stepwise and iterative approach with gradual reductions in sodium levels in processed 
and restaurant foods to provide time for consumer tastes to adapt and to give the industry time to 
implement the reductions [34].   As with trans fat policies, nutrient databases have been instrumental in 
the formulation and evaluation of policies to reduce sodium intake. 
3.2.1. Formulation of polices to reduce sodium intake  
The development of policies aimed at reducing the sodium content of foods requires an understanding 
of which foods contribute to high sodium consumption as well as an understanding of the technological 
aspects of reducing sodium in foods.  Recognizing that over three-quarters of sodium in the U.S. diet is 
from packaged and restaurant foods [35] rather than from salt that consumers add at the table or in 
cooking, the IOM panel concluded that policies to reduce sodium intake would require focusing on 
reducing the levels of sodium added to processed foods as well as to menu items offered by 
restaurants/foodservice operations.   
The NYC-led National Salt Reduction Initiative [11] as well as Health Canada [36], and the United 
Kingdom [37] have developed voluntary policies for sodium reduction that focus on processed food.  
With consideration given to factors such as microbiological safety, functional feasibility and taste, these 
initiatives have used sodium data from nutrient databases to assist in identifying baseline levels of sodium 
in various food groups and to set a series of target reduction levels to be achieved gradually over phased-
in time periods.  In the U.S., since timely nutrition information from processed foods is generally not 
widely available in the USDA SR database, NYC relied upon proprietary databases which contain more 
up-to-date nutrition information obtained from the NFL for a wide range of processed foods.  These 
nutrient composition data were combined with databases on sales of food to develop baseline levels of 
sales-weighted sources of sodium.    
3.2.2. Evaluation of Policies on Sodium Reduction 
As with trans fat reduction, determining the success of sodium reduction efforts requires ongoing 
monitoring of sodium levels in processed and restaurant foods to determine if reductions have been 
implemented.   Systems have been developed by each of the existing sodium reduction efforts for such 
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monitoring and for adjusting the levels of sodium in foods as part of the iterative process for reduction.  
In the U.K., review of nutrient data has confirmed that sodium reductions have occurred in various food 
groups:  reductions of 25-50% have been found for certain breakfast cereals, soups and sauces and crisps 
[38].   Recently, a study conducted in the U.K. confirmed that the sodium reductions in food have resulted 
in reduced dietary intake: between 2000/2001 and 2009, a significant downward trend in urinary sodium 
levels was found [39]. 
4.  Discussion and conclusions 
The critical role of nutrient databases for the development of policies to improve dietary intake and 
support a nutritionally healthy food supply is generally recognized by those familiar with the analytic 
activities used in the formulation and development of these policies.  In order to highlight and bring wider 
recognition to their longstanding importance, this paper has described the uses of nutrient databases in the 
development and implementation of policies to improve dietary intake and promote a healthy food 
supply.   Examples of how nutrient databases have been and are being used in policy development are 
provided.      
The public and proprietary nutrient databases used in policy development each have unique 
limitations.  Some of these limitations have been suggested in the examples provided. The USDA SR is 
comprised largely of nutrition information from analyses conducted at USDA and under contracts.  The 
nutrient information from these databases represents highly validated and accurate analytical results.  
However, because the resources required for such analyses are limited, not all foods on the market can be 
analyzed for inclusion in the SR as soon as they appear on the market.    
On the other hand, proprietary nutrient databases often rely on information obtained from the NFL and 
thus may provide more comprehensive and timely information of processed foods available in the market.  
However, FDA regulations allow a variability of up to 20% in nutrient amounts declared on the NFL to 
account for natural variability of a food, food processing and numeric rounding. Companies may use 
nutrient information on labels that, within regulations, provide them a margin of variability to ensure that 
NFL nutrient levels meet the federal labeling requirements,.  Thus, the proprietary databases that depend 
on the NFL information may be less precise than the USDA databases, which are primarily analytical.  
Additionally, since only certain nutrients are mandated on the NFL, proprietary systems may not be 
useful for monitoring all nutrients.  Proprietary systems are also expensive to purchase and, because 
agreements with the suppliers of these systems often restrict release of specific information, certain 
results from these databases cannot be made public.  
Finally, neither proprietary nor publicly available nutrient databases generally provide inclusive 
information on the wide range of restaurant foods available in the United States.  This represents a 
significant problem since it has been estimated that about 48% of the food dollar in 2010 was spent on 
meals eaten out of the home.  [40].    As menu labeling regulations take effect, access to nutrient data on 
restaurant foods is likely to be more available. This paper presents a description of how nutrient databases 
are used in policy making and provides examples of how they have been used to support policies to 
promote a healthier food supply.  The formulation and evaluation of policies aimed at preventing 
nutritionally related diseases and health conditions requires continued and enhanced resources to maintain 
and improve current nutrient database systems and ensure inclusion of precise and timely nutrient data on 
a wider range of processed and restaurant foods.  Given that resources are always limited, more creative 
efforts to enhance our nutrition databases are needed.   Public-private partnerships with industry, 
academia, and consumer groups and within government provide an avenue to pursue such creative efforts.    
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